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Screening and comprehensive evaluation of drought resistance
indices of rice at germination stage

YANG Guili, YANG Meina, LI Shuailiang, QU Zhiheng, HUANG Ming, CHEN Zhiqiang, WANG Hui
(National Engineering Research Center of Plant Space Breeding, South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective] To study the effect of drought stress on rice growth at germination stage and screen
rice drought resistance indicators quickly and efficiently. [ Method ] Sixty-two rice varieties (lines) ,inclu-
ding indicia and japonica rice and space-induced mutants, were studied under drought artificially created
by PEG-6000. Eight indicators such as shoot length , maximum root length , coleoptile length, root number
and shoot dry mass etc. were tested under stressed and control conditions. [ Result and conclusion ] Rice
germination, especially the root length, was seriously affected by drought stress, and the impact of
drought stress on root dry matter accumulation was much greater than that of shoot dry matter accumula-
tion. Two indicators of maximum root length and coleoptile length significantly correlated with the com-
prehensive drought capability which were suitable for drought resistance screening at rice germination
stage. Fourteen out of 62 materials have been identified to be highly drought resistant through dynamic

clustering statistics, which will be promising for rice drought resistance breeding.
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Tab.1 Related coefficients of drought resistance indicators at rice germination stage
fitn EaN AN RERARK HREL FrpiE R EE R Gl
ERS 1.00
ZRIES 0.11 1.00
REMBRK -0.04 0.19 1.00
Uitk 0.36™ 0.05 0.11 1.00
T pE 0.30" 0.17 -0.12 0.19 1.00
MR B 0.27° 0.19 0.17 0.14 0.22 1.00
HRIE L -0.14 0.18 0.26" -0.04 -0.31" 0.69" 1.00
GI 0.43™ 0.11 -0.04 0.19 0.30" 0.37™ -0.02 1.00
1)“s” “ e "5 31 &70.05.0.01 KPR FAX.
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Tab.2 Characteristic values and vectors of integrated indicators of drought resistance at rice germination stage

SRR - S ‘%ﬁrﬁj%i _ _ - BTk
FROFRK ORKRIRK R PR RTRE RER Gl R/ %
CI(1) 2.23 0.45 0.27 0.12 0.33 0.34 0.50 0.19 0.46 27.89
CI(2) 1.83  -0.29 0.16 0.37  -0.17  -0.37 0.36 0.65  -0.17 50.78
CI(3) 1.02 0.03 0.38 0.65 0.45  -0.02  -0.33  -0.24  -0.26 63.51
CI(4) 0.96  -0.21 0.71  -0.11  -0.52 0.40  -0.04  -0.09  -0.02 75.48
CI(5) 0.68 0.14  -0.14 0.50  -0.50 -0.23  -0.14  -0.22 0.59 84.03
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Tab.3 The D values and comprehensive appraisal of drought resistance of rice varieties( strains) during germination stage

EiRe2 D/ % Erhes D/ % iR D/ % ke D/ %
W-11 55.90H W-1 51.10M W-35 48.00M W-61 48.50M
W-12 57.58H W-10 43.33M W-36 40.43M W-62 46.28M
W-3 59.46H W-13 54.14M W-41 48.27M Ww-7 44.24M
W-37 63.49H W-14 52.75M W-42 47.75M W-8 45.19M
W-39 67.75H W-15 46.78M W-45 51.12M W-9 41.98M
W-4 63.26H W-16 45.77M W-5 52.62M S-1 37.13S
W-40 54.81H W-17 50.49M W-51 46.62M W-20 32.13S
W-43 59.11H W-18 43.68M W-52 49.21M W-23 31.54S
W-44 60.38H W-19 45.32M W-53 49.70M W-24 33.72S
W-46 55.68H W-2 42.7TM W-54 40.53M W-27 34.47S
W-47 60.09H W-25 46.72M W-56 43.94M Ww-32 30. 84S
W-48 57.94H W-26 43.39M W-57 53.80M W-34 38.33S
W-49 62.40H W-28 50.72M W-59 45.16M W-38 39.74S
W-50 59.04H W-30 43.60M W-6 48.52M W-55 27.85S
R-1 49.94M W-31 41.51M W-60 42.88M W-58 39.27S
R-2 45.46M W-33 49.10M
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W-50 A 32 1 5l B2 AR R AN, 2R B R R i
TR 500 IR 22 AN B S, %o 1 52 v 2 B v
AT 5 Hh B] o PRt dl Al (R ) W-28 \W-13 i1 W-36,
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Seed germination status of some rice varieties in the 8" day
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